Aims To compare clinical, psychological, education and social variables in emerging adults (aged 18-30 years) with Type 1 diabetes with their adult counterparts aged >30 years.
Introduction
Transitioning from adolescence to adulthood appears to be more challenging now than in the past. What typically occurred between the ages of 18 and 22 years (dependence to autonomy) now extends to age 30 years. The term 'emerging adulthood' describes this transition from parental care to assuming personal responsibility for choices [1] . Emerging adulthood comprises two stages: 18-24 years, where educational attainment and the start of independence occurs and 25-30 years, where one's life pursuits are established [1] . The burden of diabetes may add to the numerous psychosocial challenges associated with emerging adulthood [2] . There is an increased risk of adverse health outcomes, yet little is known about effective interventions to avoid these risks [2, 3] .
While much has been written about the period during which children transition to adult diabetes services, especially because this has been associated with worsening diabetes control and loss to follow-up [4, 5] , less attention has been paid to what happens after this transition. It is unknown whether there are issues unique to emerging adults with Type 1 diabetes that need to be incorporated into diabetes services. In the present study, we report data on this issue from the second Diabetes Attitudes Wishes and Needs (DAWN2) study [6] . Specifically, emerging adults were compared with adults aged >30 years with regard to the impact of diabetes on quality of life, beliefs and attitudes, self-management behaviours, healthcare experiences, family and community support, diabetes education and management support and perceived future needs for diabetes care.
Participants completed surveys, including demographic and clinical questions, as well as validated scales assessing psychosocial health/well-being. The survey included screening questions to determine eligibility for the study [7] , basic demographics (work status, country of origin, ethnicity, income) and diabetes profile (comorbidities, hypoglycaemia), followed by an assessment of health impact/quality of life, beliefs and attitudes, selfmanagement behaviours, healthcare experiences, family and community support, diabetes education and management support and perceived future needs for diabetes care.
The following was extracted from the complete database for examination in this study: country of origin; experience of comorbidities; use of the insulin pump; frequency of hypoglycaemia; impact of diabetes on life roles (physical health, financial situation, relationships, leisure activities, work/studies, and emotional well-being); diabetes education received (one-to-one sessions, group sessions, internet-based education and/or weight loss programmes) and degree of helpfulness of education, and experience of being discriminated against. Experience of discrimination was assessed according to response (fully agree to fully disagree) to the following statement: 'I have been discriminated against because I have diabetes'.
In addition, data obtained from the following psychosocial instruments were extracted:
the EuroQol-5D [8] Visual Analogue Scale, assessing overall quality of health; validated by Janssen et al. [9] ; the WHOQOL-BREF Global Quality of Life [10] item, a validated single-item self-report measure of quality of life [11] ;
WHO-5 Well-Being Index [12] , a survey with a scoring algorithm to identify likely depression (a score of ≤28 indicative of moderate to severe depression); validated for diabetes [13] ;
the Problem Areas in Diabetes scale 5 (PAID-5 [14, 15] ), validated to assess diabetes-specific distress [16] ;
the Patient Assessment of Chronic Illness Care (PACIC)-DAWN Short Form [17, 18] , a modified and validated [19] version of the PACIC, which measures perceived selfmanagement support;
the Summary of Diabetes Self-Care Activities measure (SDSCA-6) [20] , validated to assess self-reported diabetes self-care activities [21] ;
the Diabetes Empowerment Scale-DAWN Short Form (DES-DSF) [22] , validated to assess self-efficacy [23] ;
and the Health Care Climate (HCC) DAWN Short Form 3 [24] , validated to assess patient experience of being in the healthcare system [25] .
Procedure
Once individuals had consented, they completed either an online or a paper and pencil format of the questionnaire, which was pilot-tested to be completed within 20 min on one occasion.
Statistical analyses
All analyses were conducted as secondary analyses of the main DAWN2 study [7] . The rationale behind the analyses mirrored the intent of the DAWN2 study, which was to What's new?
• Compared with individuals with Type 1 diabetes aged >30 years, emerging adults reported better overall quality of life but greater diabetes distress and lower levels of self-management.
• Diabetes education appears to be as valuable to emerging adults with Type 1 diabetes as it is to adults aged >30 years.
• These results support the recommendation of assessing diabetes distress in emerging adults with Type 1 diabetes. Assessing overall quality of life is likely to miss important psychological issues, specific to the experience of Type 1 diabetes.
gain comprehensive insight into the lived experience of diabetes. Specifically, an intentionally broad survey of a range of psychosocial issues relevant to living with diabetes was undertaken, including the impact of diabetes on health, quality of life, beliefs and attitudes, self-management behaviours, healthcare experiences, family and community support, diabetes education and management support and perceived future needs. In the present study, we examined the subgroups of emerging adults and adults aged >30 years with Type 1 diabetes using this comprehensive framework. To offset the large number of statistical tests conducted, we used multivariate analysis to examine families of measures (e.g. psychosocial measures). If significant, univariate analyses were conducted. For the chi-squared analyses, we considered significance levels between P < 0.05 and P = 0.01 to be tentative, and P < 0.01 to be interpretable. The emerging adult group was compared with the adult group using chi-squared analyses for categorical data. Continuous data were first tested for normality, and in the cases where the data were not normally distributed (the majority of cases), a non-parametric test was used to compare groups (Mann-Whitney test). An additional analysis was conducted to compare the early (18-24 years) and later (25-30 years) emerging adult groups. In both cases, the two groups were compared on the scales listed above. In addition, whether diabetes education had a differential impact on the emerging adults vs on the adults aged >30 years was examined using group (emerging adults vs adults) by education (received education or not) ANOVA on continuous measures. We conducted separate analyses for one-to-one education and group education. This analysis yields main effects for age (which indicates if the emerging adults and adults aged >30 years differ on that factor), and education (which indicates if those receiving education differ on that factor) and an interaction effect. If education affects emerging adults differently from adults aged >30 years, the interaction would be significant. A similar examination of the potential differential impact of discrimination between emerging adults and adults was conducted using group by experience of discrimination ANOVA on continuous measures. Finally, an exploratory analysis examining geographical region was conducted. The sample size was not sufficient to compare all 17 countries, so countries were merged into regions. Region was evaluated by conducting linear mixed modelling analyses to address the issue of correlation between individuals within country. In these analyses, there were two between-group factors: emerging adult group and region. The sample was divided into three regions: North America (Canada, Mexico and the USA); Europe (Denmark, France, Germany, Italy, Netherlands, Poland, Russia, Spain and the UK); and Asia (China, Turkey, India and Japan). The one African country (Algeria) was not included in the analyses.
Results
Demographic data are shown in Table 1 . There were roughly equal men and women in both groups of emerging adults and adults aged >30 years. As expected, emerging adults were younger and had a shorter duration of diabetes. The adults aged >30 years were slightly older at diagnosis than the emerging adults.
Emerging adults vs adults aged >30 years There were no differences between the two age groups in the use of the insulin pump or in the experience of hypoglycaemic events (Table 1 ; all P > 0.05). The emerging adult group had fewer diabetes complications (retinopathy, neuropathy, myocardial infarction, sexual dysfunction), all of which were mediated by duration of diabetes.
A multivariate analysis involving perceived health, quality of life, diabetes distress and empowerment was highly significant (Wilk's Lambda = 9.16; P < 0.001), justifying univariate analyses. Regarding perceived health and general quality of life, the emerging adulthood group was happier. Significant differences were observed for perceived health status, global quality of life, well-being and likely depression (all P < 0.05). When diabetes distress was examined, the opposite was found. That is, with a disease-specific measure, the emerging adults reported significantly greater diabetes distress than the adults aged >30 years. The emerging adult group scored higher (more distress) on the total scale and a greater proportion of emerging adults scored in the high distress category compared to adult >30 years. Furthermore, emerging adults scored worse than adults aged >30 years regarding fear of living with diabetes, depressive symptoms about diabetes, worries about the future (P = 0.034), and finding that diabetes takes up too much time. Additional distress items assessing feelings of being overwhelmed, anxious and scared also showed a significant difference between groups, with the emerging adult group being more distressed.
The impact of diabetes on life roles and empowerment did not differ between groups. In terms of self-management, an initial multivariate analysis of variance on self-management behaviours was significant (Wilk's Lambda = 4.58; P < 0.001). Univariate analyses indicated that the emerging adult group scored lower on several self-management behaviours (healthy eating, self-testing, self-medicating) and more emerging adults than adults aged >30 years saw the need to improve healthy eating, self-testing and taking medication.
While participation rates for one-to-one or group education were equal between the two groups, the emerging adult group was more likely to seek education on the internet and also to participate in weight loss and/or motivation groups. Adults aged >30 years were less likely to rely on any informational resources than emerging adults.
ª 2017 Diabetes UK A multivariate analysis of the support measures (main support, PACIC, HCC) was significant (Wilk's Lambda = 4.75; P = 0.003), justifying univaritate analyses. The emerging adults reported experiencing greater support from the main support person in their life. They also reported receiving more person-centred care, on both the PACIC and the HCC scales. There was no difference between groups with regard to the experience of discrimination based on diabetes. Almost a third of each group reported experiencing discrimination.
Early vs later phase of emerging adulthood
A similar analysis comparing those in the early phase of transition (18-24 years) with those in the later phase (25-30 years; Table 2 ) revealed few differences, with the exception of psychological and social factors. A multivariate analysis of the psychological factors (health status, quality of life, diabetes distress and empowerment) was significant (Wilk's Lambda = 2.63; P = 0.035). Those in the later phase of emerging adulthood (25-30 years) reported lower quality of life and greater diabetes distress. On the specific items of the distress scale, later-phase emerging adults reported greater fear of living with diabetes, feelings of depression, worry over the future, feeling overwhelmed and trouble coping with complications. The only other measure that differed between phases of emerging adulthood was that those in the later phase reported a lower number of supportive people and slightly less support from the main person; however, the multivariate analysis of support measures was not significant (Wilk's Lambda = 1.40, ns).
Impact of education and discrimination on emerging adults Table 3 shows that none of the education interaction analyses were significant, indicating that neither group nor one-to-one education had a differential impact on emerging adults vs on adults aged >30 years. The results show that both types of education were associated with improved selfmanagement and better psychosocial health for both emerging adults and adults.
A similar analysis examining the experience of discrimination was conducted (Table 4) . Again, none of the interaction terms were significant, indicating the experience of discrimination did not have a differential impact on emerging adults compared with adults > aged 30 years; however, these data show that those reporting discrimination functioned more poorly with regard to most measures of psychological functioning. Table 5 shows the impact of region and the interaction between emerging adulthood and region where participants live. Only two of the interaction effects were significant, suggesting the experiences of emerging adults and adults aged >30 years did not differ across regions. The exceptions were for self-testing blood glucose and overall well-being. Regarding self-testing blood glucose, emerging adults tested as frequently as adults aged >30 years in Europe (5.4 vs 5.6 days/week), whereas emerging adults from Asia (3.6 vs 4.0) and North America (4.1 vs 5.4) tested less frequently. Regarding well-being, while emerging adults from Europe (58.4 vs 54.3) and North America (65.0 vs 58.8) reported greater well-being, emerging adults from Asia (51.9 vs 58.8) reported less well-being compared with adults aged >30 years.
Regional trends
Although few interaction effects were significant in this analysis there were strong regional differences overall. Regarding self-management behaviours, European participants reported being more active and more likely to test blood glucose as recommended than Asian or North American participants. North American participants, by contrast, were more likely to report checking their feet and taking medication as prescribed than those from Europe or Asia. Regarding psychological functioning, Asian participants reported more diabetes distress (higher scores on the PAID scale and a greater percentage with diabetes distress). Empowerment scores were lowest for European compared with Asian or North American participants. North American participants scored highest on the patient-centred communication scales, European participants the lowest. Finally, European participants reported higher rates of discrimination than those from Asia or North America.
Discussion
Type 1 diabetes is a burdensome disease, associated with a number of psychosocial challenges [26] . The emotional burden of diabetes has been recognized for some time, and screening for depression is now a standard of care [27] . Recent literature has helped us begin to understand the psychosocial burden of diabetes more thoroughly, with recognition of diabetes-specific aspects of distress [28] . The concept of diabetes distress has been validated as separate from depression per se. In addition, recent literature is beginning to show an understanding of the psychological burden of hypoglycaemia [29, 30] , another disease-specific issue. The authors of the DAWN2 study, the parent study for the present paper, have tried to add to this literature by assessing a large multinational sample with regard to a host of diabetes-related variables. This has provided the context for an examination of developmental issues in adjusting to Type 1 diabetes. A recognized issue in diabetes are the challenges associated with the transition from child to adulthood [4] . While this is clearly a worthwhile area of focus, challenges of moving into adulthood are made complex by the extended nature of adaptation in our current society. So, once successfully transitioned from child to adult diabetes care, there may be more to the story of adjustment. In the present study we had access to a large sample of emerging adults with Type 1 diabetes, who could be compared with their adult counterparts.
We found that emerging adults differ in interesting ways from adults aged >30 years with Type 1 diabetes. First, emerging adults experience less burden with regard to general happiness and quality of life. They rate their health status as better, their overall quality of life and well-being as higher, with fewer reporting likely depression. In contrast to this optimistic finding, the disease-specific experience of living with diabetes is poorer for emerging adults than for adults aged >30 years. Emerging adults report greater diabetes distress in general and also more emerging adults fall into the high distress category. Furthermore, emerging adults score higher on virtually all of the items of the distress scale.
The greater distress in living with Type 1 diabetes in the emerging adult group is even more of a concern in light of the fact that emerging adults report more support from their main support person as well as higher levels of positive patient-provider relationships than adults aged >30 years. This would suggest that diabetes distress stems more from a psychological issue than from a lack of helping relationships or support.
Our results are interesting in that they emphasize the importance of understanding the lived experience of diabetes specifically. If one were not to assess diabetes-specific distress the emerging adults would appear to be doing better than the adults aged >30 years. Instead, the data suggest that emerging adults need specific help in addressing the psychological burden of diabetes. This finding is consistent with the recent trend in the literature that validates the disease-specific aspects of diabetes as dominant in relation to psychosocial impact [26, 31] . These results also raise the concern that if emerging adults were to avoid thinking about their diabetes, they might have an improved psychological experience. That is, life would be good; they would be happy and also happy with their care. This challenges diabetes management because it implies that the emerging adult might experience diabetes self-management education as causing distress. This would certainly support the role of emotion management as standard care for the emerging adult. In addition to the increased disease impact on quality of life for the emerging adults, these individuals engaged less in self-care. Significant differences were found for healthy eating, self-monitoring and self-medication. Interestingly the emerging adults appear to be quite aware of these selfmanagement deficits as more of them identified healthy eating, self-testing and medication adherence as areas where they were attempting to improve.
We conducted an additional analysis to compare the two phases of emerging adulthood, where differences occurred in psychological and social factors. Those in the later phase of emerging adulthood were more negatively affected by diabetes and had fewer support individuals. Those in this older age range experienced lower quality of life as well as lower levels of well-being. They also experienced greater diabetes distress, suggesting that this later phase of development might be particularly difficult for coping with diabetes. Emotional management interventions targeted toward this specific group might be very valuable.
In addition to examining the differential features between emerging adults and adults aged >30 years we were also interested in seeing whether diabetes education had a differential impact on emerging adulthood and if the experience of discrimination had a differential impact. Our results suggest that the benefits of education and the risks of experiencing discrimination had similar effects on emerging adults to those on adults aged >30 years living with Type 1 diabetes. For both groups participation in education was associated with greater self-management. Emerging adults were more likely to pursue novel forms of diabetes education, such as online education or motivational interventions. This is not surprising and could be helpful to diabetes educators in that it might support the development of novel approaches to diabetes education; for example, approaches that might make better use of technology [32] . Furthermore, in both groups almost 30% reported to have been discriminated against because of their diabetes, which was associated with poorer psychosocial health.
Given that the DAWN2 study involved such a geographically broad survey, we conducted an exploratory analysis of the impact of geographical region. The results of these analyses need to be considered as tentative. The results indicated that geographical region did not impact the experience of emerging adults for most variables. In Europe emerging adults tested blood glucose as frequently as adults, whereas they tested less frequently in the other regions. In addition, emerging adults reported lower levels of well-being in Asia, whereas the opposite was true in Europe and North America. These regional differences in the impact of emerging adulthood on diabetes should be studied further. Further, our analyses found strong regional differences overall. European, relative to Asian and North American participants, were more active and more likely to test blood glucose as recommended, whereas North American participants reported greater adherence to medication and foot checks. Asian participants reported greater diabetes distress. Self-management Healthy eating ns ns Activity P < 0.001 ns Self-Testing P < 0.001 P = 0.011 Self-Test as recommend P < 0.001 P < 0.02 Check feet P < 0.001 ns Taking Medication P = 0.046 ns Psychological Impact
Overall quality of life P < 0.001 ns % with poor quality of life ns -WHO-Well-Being Index P < 0.001 P = 0.039 % with likely depression ns -PAID P = 0005 ns (P = 0.072) % with diabetes distress P = 0.003 -Empowerment P = 0.006 ns PACIC P = 0.002 ns HCC P = 0.003 ns Discrimination P = 0.018 -HCC, Health Care Climate questionnaire; PAID, Problem Areas in Diabetes scale; ns, nonsignificant.
ª 2017 Diabetes UK European participants reported more discrimination and less empowerment. North American participants reported higher levels of patient-centred communication. These results support a more prospective examination of regional differences in the psychosocial aspects of diabetes.
Strengths of the present study include its multinational nature and the sample size as well as the use of validated scales. Limitations include the fact that it was a post hoc analysis of a convenience sample. The aim of DAWN2 was not to compare emerging adults with adults aged >30 years with Type 1 diabetes (only 15.9% of the surveyed sample were living with Type 1 diabetes) but to obtain a 360 degree view of the psychological impact of diabetes (Types 1 and 2) from the perspectives of individuals living with diabetes, family members and healthcare providers. Follow-up research should selectively recruit emerging adults with Type 1 diabetes.
